CASMl26914.ST25.txt 
SEQUENCE LISTING 



ic^;:;.TTO 19 dec zooi 



<110> Spangenberger, German 
Lidgett , Angela 3 . 
Petrovska , Natasha 
Emmerling, Michael 

<120> RYEGRASS POLLEN-SPECIFIC PROMOTERS AND EXPRESSION CONSTRUCTS 

<130> CASM-1-26914 

<150> PCT/AU04/00O802 
<151> 2004-06-18 

<150> AU 2003903132 
<151> 2003-06-20 

<160> 10 

<170> Patentln version 3.2 

<210> 1 

<211> 3356 

<212> DNA 

<213> Lolium perenne 
<220> 

<221> misc_feature 

<222> (3324). .(3324) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (3328). .(3328) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 

<222> (3333).. (3333) 

<223> n is a, c, g, or t 

<220> 

<221> mi sc_f eature 

<222> (3346).. (3346) 

<223> n is a, c, g, or t 

<400> 1 

agtgtaacct aggactctag gccagatcgt gacattggaa tagtgcacga catttccctg 60 

catacgtaac gcctatgggt atggagcttc ataccgagac tcccaagtat cataccagag 120 

gggacgtggc ctcctctatt ctaggggcga cgccacccct ggcaataaaa ataggaactt 180 

ctactagata agggggaggg ctcgaagcaa caaagaggct aagaaaggcg aaaatcaagc 240 

aagaacacaa acccaacaag ccagagctaa acaagcctta gcaccatggt ctctcgcact 300 

cgaaaataac gaggcgagat gacactcttt ccattccaac atttcatagc ttagtagcta 360 

cccaagagga ggaacaagca ccagccaact tcccgccgga agcggcaccc actcagactc 420 

actagcacct cgcgcacaat caataaaaac accaccacca agaagtaggg ttgttattga 480 
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0 1 Z j . XXX 






Cgaxg Let X XC 


-t-/-/"i/"i-t-/-/-/—+- a 
LQ.gg LCCCT-d 


ddXXy XdXdX 


cxcxcgxgxg 


f s 4" /1 4~ /"» /*t 4" /"i 

caxgxggaxg 


4-4-"5^*^<™'"^ *^ 4"* /*■ 

xxacccaaxg 




yadxcyxyy x 


CdLddyCLCd 


^ z~ -a f /~ +* !a ^ *a +■ 
LLdLLLdCdL 


aagaaxaxac 


aacegggaac 


caaaacccxg 


DUU 


dcac xayy ca 


aaxcaxxayy 


/a /~ /~ ~a r t*\ f r~ r\ ^ 

gccacgccga 


/~4--j4-/-4-/--j4-4- 

exaxexcaxx 


cccgcacgcg 


4- ^~ 4- «+■ -#— -f— *— 

xcxaggxxxc 


DDU 


ccgcccgxxx 


/*- 4- --1 /— /— /- /- 4- 4- n 

cxaccccxxg 


xgggxaxece 


ccaxcaxxct 


4-<-i4-4-4-/m4--\4-4- 

xgxxxgxaxx 


ggtccaaaaa 


7*>n 

/ZU 


•3 4- /~ ^ /-i /~ ^ ^ an 
dLLdyCdddy 


xxxycxxxgc 


/ - /a"t - /a"t~/a"f~'a*t~'t~ 

cgxgxgxaxx 


caxaxaacac 


xcgaxaaxga 


ccccaxcggc 


/ oil 


LLLdlLlLLL 


XdXXgXXXCC 


xxccxgccxx 


xxcxxccccg 


/— /*■ -»4-y—4 - 4-4-/~'^ 

egaxexxxca 


gcccxxgxgx 


o4U 


rrrtatatat 
CLLLdLdLdT. 


dCLCdtC tC L 


r~/a/~1"a"t~"a^" - "3-f"T3 

eggaxacaxa 


axxcacaacc 


caccxccacc 


axaaagxaca 




ddy ddy dy cd 


xxcdcxcxag 


rmra.ar~r*+*+-/a , a 

ggadccxxga 


-\/-i/~l4-/~i4-/^i/^/^4" 

aggtgtgggt 


4~ 4" 4" ^ 

cxxgxaxaaa 


^ ^* *^ ^ ^1 ^1 ^ ~% n 
gxcaxggcag 


you 


CydLyLdCdd 


/•'1/~|/'"-4- - t~/-1/~-a4-/- 

ggexxgeaxe 


dxcxagggxx 


ccxagaxgaa 


aegexxagea 


xcagcxaggx 


1 nm 


ddlcldlaaCC 


x xggg xgaca 


xagxxgccaa 


aacaagexxa 


xaxxgxgcac 


axgxgcgxgx 


lUoU 


y xcaxgygac 


xggaaagggx 


cgccggtgtg 


aaccaexgax 


gxgxgctgcc 


axxxaggaag 


1 1 /in 


acxcxagaxg 


aaxgggggaa 


y*- ^» y— f*% -4- y— 

c xcccagg xc 


gggtccacca 


gaggaaaatc 


ttgegagate 


lzUU 


x xgggcxgaa 


xcaxxgaaxx 


xcaxgxacca 


agxaacxaac 


caaaxagaaa 


ccaagagaaa 


J-ZdU 


dLCLLaLigL 


+T'anr'art+r*7 

xcagcagxcx 


xxcgxxgaax 


4" 4~ 4~ *^ /■>• /^t /^i 

xxxagaggga 


xaxgcggxgg 


~\ ft ft fm f* -4— y~ f- f* 

agggccxccg 


1 3*?n 


aygcagcg xx 


xcgccgcaxa 


ccacaxxxcg 


gagggecgaa 


axccaxccaa 


— % o« f -4- -4- — * /»* 

aacxaxcaag 


±3oU 


xgggacxaac 


acaxgaacax 


acgxgxgxxg 


agaxxexgag 


atgeccaaga 


gccagctccc 


144U 


gcycgxgacc 


cacxxcaccg 


gcgaccgctg 


ecaexxagga 


aggxxcxxga 


ctgaaaaagg 


1 ->UU 


y ddddL LLCC 


acgaxgggxx 


/~-3/~/~/~/^-3/~|/~l-5 

cacccgagga 


aaxexxgega 


gaxcaxgagc 


4- f— — » — 1 ^* 4- 4" *1 

xcaaccaxxg 


1 crcn 
1 jDU 


CXX LLLdXyX 


xcc xa xyaac 


xaaccaaaca 


axcaagxgaa 


aaxcccaxxg 


gccaccggxa 


1 A*?n 


y LILdddLdd 


xxxcagaagc 


gxagdccaxg 


exxeggaxgg 


ccaaaaxcca 


y— 4~ 4 4™ 

ccxaaaacxx 


iDoU 


gcaagxgggc 


c xaa La xy xg 


xgxaaaagxg 


xgcxgggaxg 


gtgagggggc 


caagagcxag 


±/ 4U 


exageg xggc 


/"f/-1/—^4-/-f/—-t-/-1-4- 

ggcaxgcxgx 


cytgggagxa 


agaaaaxexe 


-4— g~% r~ ^ — % -4— y»* -4— 

xgcacagxgx 


ft 4— 4— -4— 4— >>M ^1 JMa y^t 

gxxxxagggc 


1 enn 
IcSUU 


3 "3 "3 /~ "t~ "t" /~l /"l 

ddCdLLtygC 


■a *a -j 4~ /-i 4~ ri 4~ /a *a 

aaaxgxgxga 


xexxeggaac 


axcccaagcx 


xgggaccgxc 


aagxxgcxxx 


1 QCfi 


xg xgcgcaaa 


/a 4~ *a -j "1 /~ /a /~ "a -\ 

gxaaacgcaa 


aaaacaxgcg 


/-/--» /- 4- /■*/-+• 4- +■ 
ccacxccxxx 


^ -4- *\ -4- y™ 

accaxaxgcc 


ggacaaaaaa 


iyzu 


ddLi_i_yyc.dd 


axygxxaxxx 


/— 4~ 4* « /~i 4~ /~i 4~ 

ccxxggxgax 


^* /*i ^ /*i 4- 4- 4- ^§ 
cggxgxxcxg 


cgccgxaxgc 


egaxggxega 




^ n '*~*^/'ir , i^ , 4-4-4- 

caxaggcxxx 


gccgxgxxcx 


gcgttgcctt: 


tgtcgtggct 


ttttcccaca 


tggcaaatcc 


to/1 n 
zU4U 


a +~ a "a "l~ *t" -f- /~ /~ 
d Lddl X LCCd 


/*i 4™ yi +■ /"i *~ 4~ y~ 

gxagxgacxc 


-» -» 4- -1 4- 4- 4- 4- 
aaxaaxaxxx 


gaaggcaaga 


acaccaggga 


gccgaatxga 


zlUU 


atttceggea 


tatccgctac 


tatagattga 


aaataaggag 


geggatcate 


tccttggtgc 


2160 


aacccctttt 


ttgtctaaaa 


ataattttct 


ttttgaatat 


tttacatttc 


ttcatactat 


2220 


aattttggat 


acataaaata 


ttaactttat 


atatgaaaat 


ataattccaa 


tacttttgea 


2280 


ctcatcaaat 


aattaatttt 


ggatatataa 


ctagttgagt 
Page 


tgtttatgca 
2 


aaattcctat 


2340 



Ldad L La LLL 


trnntarraa 

LLyy LdLLdd 


araatntaaa 
dLdd Ly Lddd 


CASM126914. 
-5 -♦- rt -j -j rt rt 

d L Ldy Lddy y 


ST25.txt 
-t-rt^-t-^^rt-t-^rt 

LLd LddL Lag 


-f--f-rt+-rtrt-^-^rtrt 

l xg Lgcddcg 




LaLaLLyaaa 


dad L Lad LLL 


LLJLjddL LLLy 


Lddddddddd 


dd tyyd LdCd 


xgydaege LL 


ZHOU 


annrnatntr 
dyyL.ya.Ly ll 


LyLyycLdLy 


dddL,L,yC_yL,L 


-t-rt-t-/-/~+-rt-f-rtr- 

Lg LL.L. Ly tgc 


dLddL LLLdy 


ggtgtgggtg 




LLLLLdtaad 


tyyd Lad tga 


/~t f 1 -t- ri r~ ~$ -t- s~ 
gCdLgCdLCd 


rt - ^-^rtrt/ , " ii t~rt/— 

gddCgC LLLd 


rt/~rt"»"f"rt+ _1 t-"t-rt 

gcgaxg l ttg 


tggecatgag 




dLdydyLLLy 


LLLy LgLd Ly 


ll Ldc_y cy y l 


LL LLLL LCgL 


rtrt-f-rtrtrtrtrt-J <^ 

eg LggccLdd 


rt rt +■ rt ■#- « *+~ f t— 
gctctgttcc 




L L LL-LydLdy 


dcccy yccyy 


LdLddy L.y LL 


-♦-rt/~rt-3/~^-4-rtrt 

LyLydCdLgg 


rt rt rt -5 rt rt rt rt rt 

ccgadgcycc 


gcccatccgc 


?7nn 


nrataaatar 
y Ld Lddd LdL. 


t~ t~ r\ t~ c "3 f f 
LLyLdLdLLd 


LLLdLLdCCy 


•-j +- y~ -3 z~ ^ -\ /— 

dL LLdCddCC 


-J -»/— -5rtrt->rt/~"5 

ddCdy CdyCd 


rtrt^rt"^rt"^^"^4- 

gcacacatat 


Z / DU 


dLdLdL-ddyd 


arratrra -3 rt 
dCldLCCddC 


ddd LCCdgdd 


4-rtrt/ - 4-4-rtrt+- /-» 

XgyLXXLLXL 


^ rt *^ rt rt 1 rt rt 

dLLddy cagg 


+■ rt rt 4- rt rt rt rt rt 

atgctggcgg 


ZoZU 


cggcggcgcL 


ggcggcgctg 


-f- rt 4" rt rt rt rt 

ttcgtgggcg 


rt rt *^ +■ rt 4~ rt rt rt *"i 

cgaxgxgcga 


ggcccccgtg 


aegttcaegg 


Z00U 


Ldydy ddyyg 


c Lccgdcgag 


1 ~l /^t O *^ rt rt ^ rt rt 

ddyddcc xgg 


cgcxgxcgax 


caagtacaac 


aaggagggcg 




dL LLLd Lgg c 


i*l "3 /"I /"I +- rt rt "1 rt 

ggaggtggag 


/~ ^ *^ rt rt *3 rt rt 

c xcaaggagc 


*^#~rtrt^*+**~y~"^ -1 

dCggC LCCdd 


/^l -^1 /^l +^ y~t y~ 

CQ^^Q^gQCtg 


gecctgaaga 


3UUU 


dyddCyycgd 


rt rt rtrtrt^rt4"rtrt 

cggcgtgtgg 


gagatcaaga 


^1 ~% **\ ~\ ^ 

gcgacaagcc 


gctcaagggg 


ccattcaact 


oUbU 


+• rt rt rt f "f- +- /- n-t- 

Lccgc L Lcgu 


rt^rtrtrt"3rt»^ ~1 rt 

gtccgagaag 


rt rt rt 4- rt — \ rt rt *^ 

gggatgagga 


acgtgttcga 


rt rt *^ rt rt -4— rt rt 4- 4- 

cgacg tggtt 


ccggcggagt 




tcaaggtcgg 


caccacctac 


aagcccgagg 


agtagatccg 


ccatcggtcg 


teateggaag 


3180 


ttttcgattt 


tcctcatatc 


atgaataatt 


tgtcgaggtt 


tttgtcagtg 


aggtggtgat 


3240 


tgggagaagc 


acaactatgg 


atgtgcttcc 


tagtatctcc 


catgcaccca 


ttaccatgac 


3300 


caatattttt 


ttatatgaat 


cggnttangt 


aanttaattt 


aaaagnccct 


taaaag 


3356 


<210> 2 
<211> 2789 
<212> DNA 

<213> Lolium perenne 












<400> 2 
agtgtaacct 


aggactctag 


rt/"* , rt~irtT4~/~rt4 _ 

gccagaxcgt 


rt — \ — » -f- •♦- rt rt — % — » 

gacattggaa 


tagtgeaega 


catttccctg 


DU 


catacgtaac 


gcctatgggt 


->Hhrtrt'^rt/~4-4-rt 

axggagcxxc 


+* ^ ^ ^ rt rt rt 
ataccgagac 


tcccaag tat 


cataccagag 


1ZU 


gggacgtggc 


ctcctctatt 


^ ^ "5 rt rt <"i y rt "» 

cxaggggcga 


rt rt rt rt ^ ^* r~ 
cgccacccc l 


ggcaataaaa 


ataggaactt 


1 on 


ctactagata 


agggggaggg 


rt ^ rt rt ^ rt rt ~\ 

C LCgddgCdd 


caaagaggc l 


aagaaaggcg 


aaaatcaagc 




aagaacacaa 


acccaacaag 


rtrt-^rt""irt/~+~'5 -5 

ccagagc Ldd 


*3 rt ^ rt rt rt +• +" "5 

acaagcc l ta 


gcaccatggt 


ctctcgcact 




cgaaaataac 


gaggcgagat 


ydCdCLClLL 


r~ ~% +* +" rt rt ^ ^ rt 

CCdl LLLddC 


-5-*-4--|-rt~»+*"lrtrt 

atttcatagc 


+- 4- -» rt -4 rt rt -t» — t 

ttagtagcta 




cccaagagga 


ggaacaagca 


rt /*- -i rt /~ y "5 "s /~ -f- 

CCdgCCddC X 


-f-rtrty/~i/~yrtrt"5 

Lcccgccygd 


"^rtrtrtrtrt"^ f f t— 

agcggcaccc 


actcagactc 




actagcacct 


cgcgcacaat 


caataaaaac 


accaccacca 


agaagtaggg 


ttgttattga 


480 


cgatgtattc 


tcggtcccta 


aattgtatat 


ctctcgtgtg 


catgtggatg 


ttacccaatg 


540 


gaatcgtggt 


cacaagccca 


ccacctacat 


aagaatatac 


aacegggaac 


caaaaccctg 


600 


acactaggca 


aatcattagg 


gccacgccga 


ctatctcatt 
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cccgcacgcg 
3 


tctaggtttc 


660 
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ccgcccgttt 


ctaccccttg 


tgggtatccc 


ccatcattct 


tgtttgtatt 


ggtccaaaaa 


720 


atcagcaaag 


tttgctttgc 


cgtgtgtatt 


catataacac 


tcgataatga 


ccccatcggc 


780 


cttatttttt 


tattgtttcc 


ttcctgcctt 


ttcttccccg 


cgatctttca 


gcccttgtgt 


840 


ccctatatat 


acccatctct 


cggatacata 


attcacaacc 


cacctccacc 


ataaagtaca 


900 


aagaagagca 


ttcactctag 


ggaaccttga 


aggtgtgggt 


cttgtataaa 


gtcatggcag 


960 


cgatgtacaa 


ggcttgcatc 


atctagggtt 


cctagatgaa 


acgcttagca 


tcagctaggt 


1020 


aataataacc 


ttgggtgaca 


tagttgccaa 


aacaagctta 


tattgtgcac 


atgtgcgtgt 


1080 


gtcatgggac 


tggaaagggt 


cgccggtgtg 


aaccactgat 


gtgtgctgcc 


atttaggaag 


1140 


actctagatg 


aatgggggaa 


ctcccaggtc 


gggtccacca 


gaggaaaatc 


ttgcgagatc 


1200 


ttgggctgaa 


tcattgaatt 


tcatgtacca 


agtaactaac 


caaatagaaa 


ccaagagaaa 


1260 


atctcattgt 


tcagcagtct 


ttcgttgaat 


tttagaggga 


tatgcggtgg 


agggcctccg 


1320 


aggcagcgtt 


tcgccgcata 


ccacatttcg 


gagggccgaa 


atccatccaa 


aactatcaag 


1380 


tgggactaac 


acatgaacat 


acgtgtgttg 


agattctgag 


atgcccaaga 


gccagctccc 


1440 


gcgcgtgacc 


cacttcaccg 


gcgaccgctg 


ccacttagga 


aggttcttga 


ctgaaaaagg 


1500 


gaaaactccc 


acgatgggtt 


cacccgagga 


aatcttgcga 


gatcatgagc 


tcaaccattg 


1560 


ctttccatgt 


tcctatgaac 


taaccaaaca 


atcaagtgaa 


aatcccattg 


gccaccggta 


1620 


gtttaaataa 


tttcagaagc 


gtagaccatg 


cttcggatgg 


ccaaaatcca 


cctaaaactt 


1680 


gcaagtgggc 


ctaatatgtg 


tgtaaaagtg 


tgctgggatg 


gtgagggggc 


caagagctag 


1740 


ctagcgtggc 


ggcatgctgt 


cgtgggagta 


agaaaatctc 


tgcacagtgt 


gttttagggc 


1800 


aacacttggc 


aaatgtgtga 


tcttcggaac 


atcccaagct 


tgggaccgtc 


aagttgcttt 


1860 


tgtgcgcaaa 


gtaaacgcaa 


aaaacatgcg 


ccactccttt 


accatatgcc 


ggacaaaaaa 


1920 


aacttggcaa 


atggttattt 


ccttggtgat 


cggtgttctg 


cgccgtatgc 


cgatggtcga 


1980 


cataggcttt 


gccgtgttct 


gcgttgcctt 


tgtcgtggct 


ttttcccaca 


tggcaaatcc 


2040 


ataatttcca 


gtagtgactc 


aataatattt 


gaaggcaaga 


acaccaggga 


gccgaattga 


2100 


atttccggca 


tatccgctac 


tatagattga 


aaataaggag 


gcggatcatc 


tccttggtgc 


2160 


aacccctttt 


ttgtctaaaa 


ataattttct 


ttttgaatat 


tttacatttc 


ttcatactat 


2220 


aattttggat 


acataaaata 


ttaactttat 


atatgaaaat 


ataattccaa 


tacttttgca 


2280 


ctcatcaaat 


aattaatttt 


ggatatataa 


ctagttgagt 


tgtttatgca 


aaattcctat 


2340 


taaattattt 


tcggtaccaa 


acaatgtaaa 


attagtaagg 


tcataactag 


ttgtgcaacg 


2400 


tatactgaaa 


aaattaattt 


tggaatttcg 


caaaaaaaaa 


aatggataca 


tggaacgctc 


2460 


aggcgatgtc 


tgtggccatg 


aaaccgcgct 


tgtcctgtgc 


ataattctag 


ggtgtgggtg 


2520 


cttctataaa 


tggataatga 


gcatgcatca 


gaacgctcca 
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gcgatgtttg 
4 


tggccatgag 


2580 
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acagagcttg tccgtgcatg 


cctacgcggc 


tctccctcgc 


cgtggcccaa 


gctctgttcc 


2640 


cttccgacag 


acccggccgg 


tacaagcgcc 


tgcgacatgg 


ccgaagcgcc 


gcccatccgc 


2700 


gcataaatac 


ccgcacacca 


tctatcaccg 


attcacaacc 


aacagcagca 


gcacacatat 




acacacaaga 


accatccaac 


aaatccaga 








2789 


<210> 3 
<211> 953 
<212> DNA 

<213> Lolium perenne 












<400> 3 
agcttgggac 


cqtcaaqttq 


c l l l tgtgcg 


/— ^ ^ /*i "fr~ *3 "3 ^ /■* 
Cddcig LdddC 


gCddddddCd 


tgcgccac lc 


DU 


ctttaccata 


tgccggacaa 


aaaaaacttg 


gcaaatggtt 


atttccttgg 


tgatcggtgt 




tctgcgccgt 


atgccgatgg 


tcgacatagg 


ctttgccgtg 


ttctgcgttg 


cctttgtcgt 


1 on 


ggctttttcc 


cacatggcaa 


atccataatt 


tccagtagtg 


actcaataat 


atttgaaggc 




aagaacacca 


gggagccgaa 


ttgaatttcc 


ggcatatccg 


ctactataga 


ttgaaaa tad 




ggaggcggat 


catctccttg 


gtgcaacccc 


IlLlLigiCL 


ddddd Ldd L L 


LLCLLLLLgd 


jDU 


atattttaca 


tttcttcata 


ctataatttt 


ggataca taa 


aatattaact 


ttdtd Id tgd 




aaatataatt 


ccaatacttt 


tgcactcatc 


aaataattaa 


ttttggatat 


dLddC Lag L L 




gagttgttta 


tgcaaaattc 


c tdttaadt r 


dLLLlCyy La 


CCdddCddtg 


Ldddd L Ldy L 




aaggtcataa 


ctagttgtgc 


aacgtatact 


/"I "3 T ~3 ~3 -A T -f- -f- -5 

yddddaaLLd 


all t LtjCjdd L 


L L Cg C ddddd 


DUU 


aaaaaatgga 


tacatggaac 


gctcaggcga 


tg lc tg tggc 


*~ -3 -t- /-^ -3 -3 /~ /~ /~i 

Cd tgaddccg 


cy cttg ILL L 


DDU 


gtgcataatt 


ctagggtgtg 


ggtgcttcta 


taaatggata 


atgagcatgc 


ateagaaege 


720 


tccagcgatg 


tttgtggcca 


tgagacagag 


cttgtccgtg 


catgcctacg 


cggctctccc 


780 


tcgccgtggc 


ccaagctctg 


ttcccttccg 


acagacccgg 


ccggtacaag 


cgcctgcgac 


840 


atggccgaag 


cgccgcccat 


ccgcgcataa 


atacccgcac 


accatctatc 


accgattcac 


900 


aaccaacagc 


agcagcacac 


atatacacac 


aagaaccatc 


caacaaatcc 


aga 


953 



<210> 4 

<211> 6 

<212> DNA 

<213> zea mays 

<400> 4 

aggtca 6 

<210> 5 

<211> 12 

<212> DNA 

<213> Lycopersicon esculentum 
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<400> 5 
tgtggttata ta 
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12 



<210> 6 

<211> 4 

<212> DNA 

<213> Nicotiana tabacum 

<400> 6 
gtga 



<210> 7 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic 

<400> 7 

aaaagtgtgc tgggatggtg 



<210> 8 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic 

<400> 8 

ccatccaaca aatccagaat ggcttcc 



<210> 9 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic 

<400> 9 

ctttaactat gccgggatcc atcg 



<210> 10 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic 

<400> 10 

taaccttcac ccggttgcca gagg 



20 



27 



24 



24 
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